The World Health Organization report of the Commission on Ending Childhood Obesity and other global agencies and international governments have suggested that the implementation of obesity prevention initiatives in settings such as childcare services are necessary in order to avert future health burdens. [1] [2] [3] The impact of such interventions in improving child health behaviours when delivered in the community, however, appears to be limited. A recent systematic review found childcare-based interventions delivered under tightly controlled research conditions (explanatory trials) improve child physical activity, however, those delivered under more real world contexts (pragmatic trials) do not. 4 The lack of effectiveness of interventions delivered in the real world is often attributed to poor implementation given the difficulties childcare services face when attempting to implement interventions as part of their usual service routines and responsibilities. For example, a randomised controlled trial of a government-led physical activity intervention conducted in Switzerland where 56 childcare services received training, funding and ongoing group meetings to support implementation found that the intervention did not improve child physical activity. 5 Process evaluation of the programme suggested variable implementation of the intervention, undermining the potential to achieve positive health outcomes. 5 Poor implementation has also been reported by government funded childcare-based initiatives to prevent excessive weight gain in other jurisdictions. 6, 7 Adequate implementation is a prerequisite if effective interventions are to yield improvements in child health. However, little research is available to guide efforts to improve implementation of obesity prevention programmes. 8 Reorienting research priorities to focus on the development of an implementation science for the childcare setting has been recommended to ensure interventions can be implemented in real world contexts with sufficient integrity to yield meaningful improvements in health. 9 Here, we outline a number of areas we believe should be the focus of such research efforts.
Greater Consideration of Barriers to Implementation
While there is an increasing volume of research describing the barriers reported by childcare services and their staff to implementing healthy eating, physical activity and obesity prevention initiatives, 10, 11 most studies assess only a small number of largely individual-focused barriers (e.g. knowledge, skills and attitudes).
Comprehensive, theoretical implementation frameworks suggest that implementation barriers occur at multiple levels, and pertain not only to individual staff motivation, knowledge and skills, but also to sociocultural, financial and other organisational factors including workplace culture, policies and facilities. [12] [13] [14] Such frameworks also suggest that a systematic approach to identifying barriers and selecting implementation strategies accordingly is required to maximise the likelihood of obesity prevention programme uptake and implementation. [12] [13] [14] Despite this, we are aware of only one systematic review synthesising research describing implementation impediments in childcare. 15 Furthermore, barriers appear to be rarely identified and/or considered in efforts to improve programme implementation in childcare services. For example, of the eight trials included in a recent review of physical activity interventions implemented in real world contexts, none reported that potential barriers to intervention implementation were considered in their intervention or implementation strategy designs. 4 Without a thorough understanding of barriers, efforts to implement evidence-based programmes may be misguided.
Improved Reporting of Implementation Strategies
To maximise public health impact, policy makers and practitioners require not only effective childcare-based interventions, but also a strategy that is effective in achieving intervention implementation with sufficient fidelity to achieve health improvements. 16 While there are large numbers of trials reporting the effects of interventions in this setting on child diet, physical activity or adiposity, few trials report information describing the effects of strategies to improve implementation. 
The Development of Valid Measures of Implementation Constructs
The use of comprehensive theoretical frameworks is recommended to guide the design and evaluation of strategies to improve implementation. 20 
Recent Developments
While there is much work to do to integrate implementation science into child obesity prevention initiatives in the childcare setting, efforts are underway. A number of implementation science theoretical frameworks and tools are being used to better understand implementation processes and guide the development of strategies to improve intervention implementation. 12, 13, [20] [21] [22] In addition to Damschroder's Consolidated Framework for Implementation Research, the Theoretical Domains Framework, informed by 128 explanatory constructs from 33 theories of behaviour change has recently been applied in the childcare setting to improve the implementation of dietary guidelines. 23 The
Theoretical Domains Framework can also be used to identify the most pertinent barriers to implementation. Importantly tools have also been developed to assist researchers and practitioners using the framework to select the most appropriate strategies to address these. 21 While such frameworks have typically been used to assess factors that may impede recommended professional practice in clinical settings, their application in childcare settings is increasing. 23, 24 Systematic review protocols, recently registered with PROSPERO, also suggest that an up-to-date systematic synthesis of barriers and facilitators of fruit and vegetable consumption in pre-school-aged children, 25 together with factors that influence the implementation of dietary guidelines in childcare services 26 will soon be available. A review has recently been published by the Cochrane Collaboration, investigating the impact of strategies to improve the implementation of obesity prevention policies or practices in childcare services. 18 The review applied EPOC taxonomy descriptors to all included trials, standardising the reporting of implementation strategies of trials conducted to date. 18 In the field of implementation science, the broad application of 'hybrid' evaluation designs has been recommended to improve the measurement and reporting of implementation processes and outcomes in trials. 27, 28 Hybrid evaluation designs involve the concurrent collection of intervention impact (on health behaviours) and implementation outcomes, 29 and their broad application across trials would improve the availability of implementation information. Furthermore, the Society for Implementation Research has a growing list of validated measures to assess implementation constructs as part of its ongoing Instrument Review Project. 30 The repository will provide a basis for the development of new tools or adaptation and re-validation of existing tools to evaluate key implementation constructs for implementation of obesity prevention initiatives in childcare services. Such work would represent an important advancement for the field.
Conclusion
The application of implementation science to child obesity prevention has considerable potential to ensure that the benefits of proven interventions in the childcare setting can be translated in to the real world and contribute to improvements in child health. Shifting the focus of obesity research efforts to implementation will help achieve this objective.
